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THX EAAHNIKHX AHMOKPATIAX

2 louviou 2021

ANOOAZEIX

ApBp. 2222.1-1.2/37140/2021

‘Eykpion Kal armodoxn Twv MPoTUMwV Kal KpItnpi-
WV Y10 TIG TAEUPIKEG KATAGKEVEC TWV POPTNYWV
TMAOiWV PETAPOPAG XUSNV POPTiOU PoVoU ToIXW-
Hatog MAELPIKOU TEPIBARMATOC, WG aUTA ULoOE-
TAONKav tnv 09n AekepBpiov 2004 pe TNV VMO
otolxeia MSC. 168 (79) anég@aon tng Emtpomiig
Navutikng Aopalelag tou AteBvoig NauTtiliakou
Opyavicpov (IMO).

O YMNOYProx
NAYTIAIAZ KAI NHZIQTIKHZ MOAITIKHZ

‘Exovtag unéyn:

1. Tic Sataéelc:

a) Tou apBpou 13 Tou v. 4770/2021 «ONOKANpwUEVN
Baldocola TTOAITIKY OTOV VNOIWTIKO XWwpo, SlaTtdgelg yia
OUUHOPQPWON UE UTTOXPeWOELG SleBvoug vauaotmioiag
kal Tnv avapaduion A.Z.-EA.AKT. kat e181kég puBuioelg
yla TNV Pn@Lomoinon Kal eV yEVEL EVioXuon TnG avtayw-
VIOTIKOTNTAG TNG EANVIKAG VAuTIAiag otn netd-CoOVID
emoxnp» (A'15),

B) Tngmap. 2 Tou ApBpou 2 Tou v. 2013/1992 «Amodoxn
Tpomnomnolnoewv tou Kegalaiou | Tou MapapTAUATOC TNG
AleBvoug Z0uaonc mepi ac@aleiog TG avOpwmvng
C(wn¢ ev Baldoon 1974» kat ANNeG OXETIKEG SlaTaelgy
(A'28),

TEYXOX AEYTEPO

Ap. ®UMou 2331

y) Tou 1.8. 83/2019 «Aloplopog AvTimpoédpou TG
KuBépvnong, Ymoupywv, AVamAnpwtwy YTTOUPYWVY Kal
Youmoupywv» (A'121),

6) Tou Kavoviouou 14 tou Kegpalaiou Xl (MpooBe-
Ta pPE€Tpa ac@aleiag yia ta moia Xudnv @opTtiov) Tou
Mapaptripatog tou m.6. 28/2007 (A’ 23), cUMPWVA UE
TO OTI0{0 KATEOTNOAV UTTOXPEWTIKA Ta TTPOTUTIA Kal Ta
KPITAPLA YIA TIG TAEUPIKECG KATAOKEVECG TWV POPTNYWV
TMAOIWV PETAPOPAC popTiou XUSNV HoVOU TOIXWHATOC,

€) Tou apBpou 90 Tou «Kwdika vopobeaiag yia tnv Ku-
Bépvnon kat Ta KuRepvnTikd 6pyavar [apBpo mpwTo Tou
m.8. 63/2005 (A’ 98)], To omoio diatnprBnke ot 1oXL YE
v map. 22 tou apBpou 119 Tou v. 4622/2019 (A" 133).

2.To yeyovog 6t and Ti¢ Siatdéelg Tng mapovoag Sgv
npokaAeital damdvn o€ BAPOC TOU KPATIKOU TTPpoUTTOo-
Aoylopov, cOpewva e to un’ ap. 2811.8/31372/2021/
05.05.2021 éyypago LA.Q.Y., amo@acifoupe:

ApBpo 1

1. Eykpivovtal kat yivovtat amodektd ta mpdTuma Kal
TA KPITAPLA YA TIG TTAEUPIKEC KATAOKEUEG TWV POPTNYWV
TIAOIWV PETAPOPAC XUONV POPTIOU HOVOU TOLXWHATOG
TAEVPIKOU TEPIBAAUATOC, CUMPWVA PE TNV UTTO OTOL-
xeia MSC. 168 (79)/09-12-2004 amogaon TnG Emtpomnig
NavTtikiic Ao@aletag (MSC) tou AieBvoug NauTidlakou
Opyaviopou (IMO), 6mwc autd toxVouv KABe popd.

2.To keipevo g und otoiyxeia MSC. 168 (79)/09-12-2004
anméeaonc, mapatifetal og MPWTOTUTIO OTNV AYYAIKN
YAwooa.
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RESOLUTION MSC.168 (79)
(adopted on 9 December
2004)

STANDARDS AND CRITERIA FOR SIDE STRUCTURES OF BULK CARRIERS OF SINGLE SIDE SKIN
CONSTRUCTION

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International Maritime Organization
concerning the functions ofthe Committee,

RECALLING ALSO SOLAS chapter Xl on Additional safety measures for bulk carriers, which the
1997 SOLAS Conference adopted with the aim of enhancing the safety of ships carrying
solid bulk cargoes,

RECALLING FURTHER that, having recognized the need to further improve the safety of bulk
carriers in all aspects of their design, construction, equipment and operation, it examined the
results of various formal safety assessment (FSA) studies on bulk carrier safety,

RECOGNIZING that banning of alternate hold loading of heavy cargoes in full load condition for
bulk carriers of single-side skin construction not meeting appropriate side structural strength
requirements would contribute to improving the safety of these ships by reduction of shear
forces and bending moments,

NOTING resolution MSC.170(79) by which it adopted, inter alia, the revised chapter Xl of the
1974 SOLAS Convention, in particular regulation XII/14 - Restrictions from sailing with any hold
empty, where reference is made to mandatory standards and criteria which a bulk carrier has to
comply with in order to avoid the above-mentioned restrictions,

ACKNOWLEDGING that the International Association of Classification Societies
(IACS) has issued the following relevant Unified Requirements:

S$12 Rev.2.1 -Side structure in single side skin bulk carriers; and

S31 Renewal criteria for side shell frames in single side skin bulk carriers
not built in accordance with UR 812 Rev.l or subsequent revisions,

CONSIDERING that the above IACS Unified Requirements embody respectively the
standards and criteria necessary to ascertain whether regulation XIl/14 of the 1974 SOLAS
Convention should apply to a particular bulk carrier, and, therefore, should form the basis of
the said standards and criteria,

HAVING CONSIDERED the recommendation made by the Sub-Committee on
Ship Design and Equipment at its forty-seventh session,

l. ADOPTS, for the purposes of the application of regulation XI1/14 of the 1974 SOLAS
Convention:

1 the Standards for side structures in single-side skin bulk carriers, set out m
Annex |to the present resolution; and
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2 the Renewal criteria for side shell frames and brackets in single-side skin bulk
carriers not built in accordance with the Standards for side structures in single-side
skin bulk carriers, set out in Annex 2 to the present resolution;

2. INVITES Contracting Governments to the 1974 SOLAS Convention to note that the
annexed Standards and Renewal criteria will take effect on 1 July 2006 upon the entry into
force of the revised chapter XIl ofthe Convention;

3. REQUESTS the Secretary-General to transmit certified copies of this resolution and the
text of the annexed Standards and Renewal criteria to all Contracting Governments to
the

1974 SOLAS Convention;

4, FURTHER REQUESTS the Secretary-General to transmit certified copies of this
resolution and the text of the annexed Standards and Renewal criteria to all Members of
the Organization which are not Contracting Governments to the 1974 SOLAS Convention.
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ANNEX 1

STANDARDS FOR SIDE STRUCTURES IN SINGLE-SIDE SKIN BULK CARRIERS

| Application

For the purpose of SOLAS regulation XlI/I 4, these requirements define the minimum required
standards for the side structures within the cargo area of single-side skin bulk carriers of 150 m
in length and upwards carrying solid bulk cargoes having a density of |,780 kg/m? and above,
for them not to be subject to restrictions from sailing with any hold empty.

2 Scantlings of side structures

2.1 The thickness of the side shell plating and the section modulus and shear area of
side frames shall be determined according to the criteria of a classification society
which is recognized by the Administration in accordance with the provisions of SOLAS regulation
XI-1/1, or with applicable national standards of the Administration which provide an equivalent
level of safety.

2.2 The scantlings of side hold frames immediately adjacent to the collision bulkhead shall be
increased in order to prevent excessive imposed deformation on the shell plating. As an alternative,
supporting structures shall be fitted which maintain the continuity of forepeak stringers within
the foremost hold.

3 Minimum thickness of frame webs

The thickness of frame webs within the cargo area shall not be less than twmin, in mm, given

by:
ty ma = C(7.0+0.03L)
where:
C = 1.15 for the frame webs in way ofthe foremost hold; |
for the frame webs in way of other holds.
L = the distance, in m, on the summer load waterline from the fore side of stem to
the after side of the rudder post, or the centre of the rudder stock if there is no
rudder post. L shall not be less than 96%, and need not be greater than 97%,
of the extreme length on the summer load waterline but need not be taken
greater than
200 m.
4 Lower and upper brackets

4.1 The thickness of the frame lower brackets shall not be less than the greater of tw and
twmin -+ 2 mm, where tw is the fitted thickness of the side frame web. The thickness of the
frame upper bracket shall not be less than the greater of t, and tw,min

4.2 The section modulus SM of the frame and bracket or integral bracket, and associated
shell plating, at the locations shown in figure 1, shall not be less than twice the section modulus
SMerequired for the frame midspan area.
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43 The dimensions of the lower and upper brackets shall not be less than those shown in
figure 2.
4.4 Structural continuity with the upper and lower end connections of side frames shall be

ensured within topside and hopper tanks by connecting brackets as shown in figure 3. The
brackets shall be stiffened against buckling according to the criteria of a classification society
which is recognized by the Administration in accordance with the provisions of SOLAS
regulation XI-1/1, or with applicable national standards of the Administration which provide an
equivalent level of safety.

45 The section moduli of the side longitudinals and sloping bulkhead longitudinals which
support the connecting brackets shall be determined with the span taken between transverses
according to the requirements of a classification society which is recognized by the
Administration in accordance with the provisions of SOLAS regulation XI-1/1, or with
applicable national standards of the Administration which provide an equivalent level of safety.
Where other arrangements are adopted at the discretion of the Administration or a recognized
classification society, the section moduli of the side longitudinals and sloping bulkhead
longitudinals shall be determined according to the applicable criteria for the purpose of
effectively supporting the brackets.

5 Side frame sections

5.1 Frames shall be fabricated symmetrical sections with integral upper and lower brackets and
shall be arranged with soft toes.

5.2 The side frame flange shall be curved (not knuckled) at the connection with the end
brackets. The radius of curvature shall not be less than r, in mm, given by:

0.4b?
=
tf

where bf and trare the flange width and thickness of the brackets, respectively, in mm. The end of
the flange shall be sniped.

53 In ships less than 190 m in length, mild steel frames may be asymmetric and fitted with
separate brackets. The face plate or flange of the bracket shall be sniped at both ends. Brackets
shall be arranged with soft toes.

5.4  The frame web thickness ratio of frames shall not exceed the following values:
1 60 ko'5 for symmetrically flanged frames;
2 50 ko'5 for asymmetrically flanged frames;

where:
= 1 for ordinary hull structural steel;

k
k 0.78 for steel with yield stress of315 N/mm?2 : and
k 0.72 for steel with yield stress 0f355 N/mm2 .

The outstanding flange shall not exceed 10 ko'5 times the net flange thickness.
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6 Tripping brackets

In way of the foremost hold, side frames of asymmetrical section shall be fitted with
tripping brackets at every two frames, as shown in figure 4.

7 Weld connections of frames and end brackets

7.1 Double continuous welding shall be adopted for the connections of frames and brackets
to side shell and hopper and top-side tank plating and web to face plates.

7.2 For this purpose, the weld throat shall be (see figure
1):

1 0.44 tin zone "a";
2 0.4t in zone "b";

where t is the thinner of the two connected
members.

7.3 Where the hull form is such as to prohibit an effective fillet weld, edge preparation of the
web of frame and bracket may be required, in order to ensure the same efficiency as the weld
connection stated above.

8 Minimum net thickness of side shell plating

The thickness of side shell plating located between the hopper and top-side tank shall not be
less than Ip.rnn, in mm, given by:
_JL

t

p.min
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Figure 1

Figure 1
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Figure 4 - Tripping brackets to be fitted in way of foremost hold
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ANNEX 2

RENEWAL CRITERIA FOR SIDE SHELL FRAMES AND BRACKETS IN SINGLE-
SIDE SKIN BULK CARRIERS NOT BUILT IN ACCORDANCE WITH THE
STANDARDS FOR SIDE STRUCTURES IN SINGLE-SIDE SKIN BULK CARRIERS

I Application and definitions

For the purpose of SOLAS regulation XII/14, these requirements apply to the side shell frames
and brackets of'cargo holds in single-side skin bulk carriers, which were not built in accordance
with annex |, but shall achieve an equivalent level of safety for not being subject to restrictions
when sailing with any hold empty.

These requirements define steel renewal criteria or other measures to be taken for the webs and
flanges of'side shell frames and brackets as per 2.

Reinforcing measures of'side frames are also defined as per 2.3.

Finite element or other numerical analysis or direct calculation procedures cannot be used as an
alternative to compliance with the requirements of this annex, except in cases of unusual side
structure arrangements or framing to which the requirements of this annex cannot be directly

applied.

Assessment of compliance with these requirements is to be carried out by the date on which the
ship reaches 10 years of'age and at each subsequent intermediate and renewal survey.

1.1 Ice strengthened ships

I.I.I ~ Where bulk -carriers are reinforced to comply with an ice class notation, the
intermediate frames shall not be included when considering compliance with this annex.

[.1.2 The renewal thicknesses for the additional structure required to meet the
ice strengthening notation shall be based on the classification society's requirements.

[.1.3  If the ice class notation is requested to be withdrawn, the additional ice strengthening
structure, with the exception of tripping brackets (see 2.1.2.1.2.b and 2.3), shall not be
considered to contribute to compliance with this annex.
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2 Renewal or other measures

2.1 Criteria for renewal or other measures

2.1.1 Symbols used in 2.1
t thickness as measured, in mm
ey = thickness at which renewal is required (2.1.2)
_— =thickness criteria based on d/t ratio (2.1.2.1)
trexs thickness criteria based on strength (2.1.2.2)
teoat = 0.75 tsi2 . . '
- = thickness, in mm, as required by annex 1 in paragraph 3 for frame
webs and in paragraph 4 for upper and lower bracket
tas = thickness as built, in mm
te = See table 1 below
Table 1 - tc values, in mm
Ship’s Length Holds other than No 1 Hold No 1
L,inm Span and upper | Lower brackets | Span and upper | Lower brackets
brackets brackets
<100 2 2.5 2 3
150 2 3 3 3.5
>200 2 3 3 4
Note: For intermediate ship lengths, tc is obtained by linear interpolation between
the above values.

2.1.2 Criteria for webs (shear and other checks)

The webs of'side shell frames and brackets shall be renewed when the measured thickness (ty) is
equal to, or less than, the thickness (twy) as defined below:

trey 18 the greatest of

|

tcoar — tc
075 tas

tre,d/t

tren s (Where required by 2.1.2.2)
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2.1.2.1 Thickness criteria based on d/t ratio
2.1.2. 1.1 Subject to b) and c) below, trevai is given by the following equation:

teenat = (Web depth in mm)/R

where:
R = for frames
65 k* for symmetrically flanged frames
55 k" for asymmetrically flanged frames
for lower brackets (see a) below):
87 k™ for symmetrically flanged frames
73 k" for asymmetrically flanged frames
k = 1 for ordinary hull structural steel;
k 0.78 for steel with yield stress 0f315 N/mm?: and
k = 0.72 for steel with yield stress 0355 N/mm?.
2.1.2.1.2 In no instance shall txy, ¢« for lower integral brackets be taken as less than t gy

for the frames they support.
a) Lower brackets

In calculating the web depth of'the lower brackets, the following shall apply:

1 The web depth of lower bracket may be measured from the intersection of
the sloped bulkhead of the hopper tank andthe side shell plate,
perpendicularly to the face plate ofthe lower bracket (see figure 3).

2 Where stiffeners are fitted on the lower bracket plate, the web depth may
be taken as the distance between the side shell and the stiffener, between
the stiffeners or between the outermost stiffener and the face plate of'the
brackets, whichever is the greatest.

b) Tripping bracket alternative

When ty is less than treye at section b) of the side frames (see figure 2), tripping
brackets in accordance with 2.3 may be fitted as an alternative to the requirements
for the web depth to thickness ratio of side frames, in which case trevg: may be
disregarded in the determination of twy in accordance with 2.1.2.
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c) Immediately abaft collision bulkhead
For the side frames located immediately abaft the collision bulkhead, whose
scantlings are increased in order that their moment of inertia is such as to avoid
undesirable flexibility of the side shell, when their web as built thickness tsp is

greater than | .65twys, the thickness twya may be taken as the value treva
obtained from the following equation:

2
' A
Erendi =/ trenan tREN,s

where tys is obtained from 3.3.
2.1.2.2 Thickness criteria based on shear strength check

Where ty in the lower part of'side frames, as defined in figure I, is equal to, or less than, tcar trexs
shall be determined in accordance with 3.3.

2.1.2.3 Thickness of renewed webs of frames and lower brackets

Where steel renewal is required, the renewed webs shall be of a thickness not less than
tag, 1.2tcoar OF 1 2trey, whichever is the greatest.

2.1.2.4 Criteria for other measures
2,1.2.4.1 When ftrey < tM <= tcoa, measures shall be taken, consisting of all the following:

1 sand blasting, or equivalent, and coating (see 2.2);

2 fitting tripping brackets (see 2.3), when the above condition occurs for any ofthe
side frame zones A, B, C and D, shown in figure I; and

3 maintaining the coating in "as new" condition (i.e. without breakdown or rusting)
at renewal and intermediate surveys.

2.1.2.4.2 The above measures may be waived if'the structural members show no thickness
diminution ~ with respect to the as-built thicknesses and coating is in "as new" condition (i.e.
without breakdown or rusting).

2.1.3 Criteria for frames and brackets (bending check)

Where the length or depth of the lower bracket does not meet the requirements in annex I, a
bending strength check in accordance with 3.4 shall be carried out and renewals or
reinforcements of frames and/or brackets effected as required therein.

2.2 Thickness measurements, steel renewal, sand blasting and coating

2.2.1 For the purpose ofsteel renewal, sand blasting and coating, four zones A, B, C and D are
defined, as shown in figure I.

2.2.2  Representative thickness measurements shall be taken for each zone and shall be assessed
against the criteria in 2.1.
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2.2.3 Incase ofiintegral brackets, when the criteria in 2.1 are not satisfied for zone A or B, steel
renewal, sand blasting and coating, as applicable, shall be done for both zones A and B.

2.2.4 In case of separate brackets, when the criteriain2.1 are not satisfied for zone A or B,
steel renewal, sand blasting and coating shall be done for each one ofthese zones, as applicable.

2.2.5 When steel renewal is required for zone C according to 2.1, it shall be done for both
zones B and C. When sand blasting and coating is required for zone C according to 2.1, it shall
be done for zones B, C and D.

2.2.6  When steel renewal is required for zone D according to 2.1, it needs only to be done for
this zone. When sand blasting and coating is required for zone D according to 2.1, it shall be
done for both zones C and D.

2.2.7  Special consideration may be given to zones previously renewed or re-coated, if found in
"as new" condition (i.e., without breakdown or rusting) by the Administration or a classification
society which is recognized by the Administration in accordance with the provisions of

SOLAS regulation XI-1/1.

2.2.8 When adopted, on the basis of the renewal thickness criteria in 2.1, in general coating
shall be applied in compliance with the requirements ofthe organization, as applicable.

2.2.9 Where, according to the requirements in 2.1, a limited number of side frames and
brackets are shown to require coating over part of'their length, the following criteria apply:

Nl The part to be coated includes:
the web and the face plate of'the side frames and brackets,
the hold surface of side shell, hopper tank and topside tank plating, as
applicable, over a width not less than 100 mm from the web of the side
frame.
2 Epoxy coating or equivalent shall be applied.
2.2.10 In all cases, all the surfaces to be coated shall be sand blasted prior to coating application.
2.3 Reinforcing measures
2.3.1 Reinforcing measures are constituted by tripping brackets, located at the lower part and at
midspan of side frames (see figure 4). Tripping brackets may be located at every two frames, but

lower and midspan brackets shall be fitted in line between alternate pairs of frames.

2.3.2  The thickness of the tripping brackets shall be not less than the as-built thickness of the
side frame webs to which they are connected.

233 Double continuous welding shall be adopted for the connections of tripping brackets to
the side shell frames and shell plating.

2.4 Weld throat thickness

In case of'steel renewal, the welded connections shall comply with paragraph 7 of annex I.
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2.5 Pitting and grooving

2.5.1 Ifpitting intensity is higher than 15% in area (see figure 5), thickness measurement shall
be taken to check pitting corrosion.

2.5.2 The minimum acceptable remaining thickness in pits or grooves is equal to:

A 75% of the as-built thickness, for pitting or grooving in the frame and brackets
webs and flanges; and

2 70% of'the as-built thickness, for pitting or grooving in the side shell, hopper tank
and topside tank plating attached to the side frame, over a width up to 30 mm
from each side of'it.

3 Strength check criteria

In general, loads shall be calculated and strength checks shall be carried out for the aft, middle
and forward frames of each hold. The scantlings required for frames in intermediate positions
shall be obtained by linear interpolation between the results obtained for the above frames.
When scantlings of side frames vary within a hold, the required scantlings shall also be
calculated for the mid-frame of each group of frames having the same scantlings. The scantlings
required for frames in intermediate positions shall be obtained by linear interpolation between
the results obtained for the calculated frames.

31 Load model
3.1.1 Forces
The forces p.. and P, , in kN, to be considered for the strength checks at sections a) and b) of

side frames (specified in figure 2; in the case of separate lower brackets, section b) is at the top
of'the lower bracket), are given by:

Pfr_a_ = PS =+ max (P], Pz}
h—-2h
Pan = Pﬁ,aih B
where:
P, still water pressure force, in kN
P, = still water pressure force, in kN

I

+
sh (ps”—zml-] when the upper end of the side frame span h (see figure 1)

is below the load water line

sh' (qu') when the upper end of the side frame span h (sce figure 1)

18 at or above the load water line
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P, = wave pressure force, in kN, in head seas
+
- gp| P Pu
2
P, = wave pressure force, in kN, in beam seas
= sh (P24u —+ P, L)
2
h, hg = side frame span and lower bracket length, in m, defined in figures | and 2,
respectively
h' distance, in m, between the lower end of side frame span h (see figure 1)
and the load waterline
s frame spacing, in m
P, Ps1 still water pressure, in KN/m?, at the upper and lower end of the
side frame span h (see figure 1), respectively
piu PiL wave pressure, in kN/m?, as defined in 3.1.2.1, below for the upper
and lower end of'the side frame span h, respectively
Py, Pot wave pressure, in kN/m’, as defined in 3.1.2.2, below for the upper

and lower end of'the side frame span h, respectively

3.1.2  Wave pressure

3.1.2.1 Wave pressure P;

3.1.2.1.1 The wave pressure pi, in kN/m’, at and below the waterline is given by:
p, =1.50( p,, + 135 — 2 _1.2(T—2)
2(B+75)
P =3k C+k;
3.12.1.2 The wave pressure pr, in kN/m’, above the water line is given by:

Pl = lel - 750 (Z —T)
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3.1.2.2 Wave pressure p>

. 2
3.1.2.2.1 The wave pressure po. in KN/m™ at and below the waterline is given by:
\
p, =13.0 |05 —2C . ¢ 23B+K [0.?+25J
2(B+75) 14 T
3.1.22.2 The wave pressure p,. in kKN/m”. above the water line is given by:

p2 :P,“q —50 (Z - T)

where:
Pru Pi wave sea pressure at the waterline
P = P2 wave sea pressure at the waterline
L = the distance, in m, on the summer load waterline from the
fore side of stem to the after side of'the rudder post, or the
centre of the rudder stock ifthere is no rudder post. L shall
not be less than 96%, and need not be greater than 97%, of
the extreme length on the summer load waterline.
B = greatest moulded breadth, in m
Cs moulded block coefficient at draught d corresponding to
summer load waterline, based on length L and moulded
breadth B, but not to be taken less than 0.6:
Cs = moulded displacement [m?>] at draught d
LB4
T = maximum design draught, in m
C = coetficient
15
—-L
= 10,75 _[?rﬂﬂ' ] for90 =L =300m
- 10,75 for 300 < L
2k
Cr = (1.25=0.025 —puuier } k
vGM
Kk = 1.2 for ships without bilge keel

= 1 for ships with bilge keel
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3.2

kr =

GM =

ks =

roll radius of gyration. If the actual value of k, is not
available

0.39 B for ships with even distribution of mass in
transverse section (e.g. alternate heavy cargo loading or
homogeneous light cargo loading)

0.25 B for ships with uneven distribution of mass in
transverse section (e.g.  homogenous heavy cargo
distribution)

0.12 B if the actual value of GM is not available

vertical distance, in m, from the baseline to the load point
Cp +0.83 at aft end of L
\Cs
Cg between 0,2 L and 0.6 L from aft end of L
Cp +1.33 at forward end of L
Cs

Between the above specified points, k, shall be varied linearly

ks -0.8C

Allowable stresses

0,8C
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The allowable normal and shear stresses cra and 'ta, in N/mm?, in the side shell frames are
given by:

ca=0.90 oF

t— 0.40 o
where 6 is the minimum upper yield stress, in N/mm®, ofthe material.
33 Shear strength check

33.1 Where ty in the lower part of'side frames, as defined in figure |, is equal to, or less than,
tcoxr, shear strength check shall be carried out in accordance with the following.

33.2  The thickness tREN,S, in mm, is the maximum between the thicknesses trens, and trensy
obtained from the shear strength check at sections a) and b) (see figure 2 and 3.1) given by
the following, but need not be taken in excess of 0.75t;,

: 1,000 kg P,
A at section a): tppng, =—mm———
o d, sing 1,
1,000 k¢ P
2 at section b): kst N -

| S —
RENSY ™ d, sing T,

where:

ks = shear force distribution factor, to be taken equal to 0.6

Pia Prip, = pressure forces defined in 3.1.1

da, dy = bracket and fiame web depth, in mm, at sections a) and b),
respectively (see figure 2); in case of separate (non integral)
brackets, db shall be taken as the minimum web depth deducting
possible scallops

0 = angle between frame web and shell plate

Ta

=allowable shear stress, in N/mm’ defined in 3.2.

34 Bending strength check
34.1 When the lower bracket length or depth do not comply with requirements in annex I, the
actual section modulus, in cnr', of the brackets and side frames at sections a) and b) shall be not

less than:

1 at section a):
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1,000 P, . h
Z =2—fa

a
ma ca

2 at section b):

Zy=1,000P fan

mp G,
where:
P, = pressure force defined in 3.1.1
h = side frame span, in m, defined in figure I
Oa = allowable normal stress, in N/m? defined in 3.2
m,, My = bending moment coeflicients defined in table 2

3.4.2 The actual section modulus of'the brackets and side frames shall be calculated about an
axis parallel to the attached plate, based on the measured thicknesses. For pre-calculations,
alternative thickness values may be used, provided they are not less than:

1 Tren, for the web thickness;

2 the minimum thicknesses allowed by the renewal criteria for flange and attached
plating of a classification society which is recognized by the Administration in
accordance with the provisions of SOLAS regulation XI-1/1, or by applicable
national standards of'the Administration which provide an equivalent level of safety
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3.43 The attached plate breadth is equal to the frame spacing, measured along
the shell at midspan h.

3.4.4 If'the actual section moduli at sections a) and b) are less than the values Z,
and Z,, the frames and brackets shall be renewed or reinforced in order to obtain

actual section moduli not less than 1.2 Z,, and 1.2 Z,, respectively.

3.4.5 In such a case, renewal or reinforcements of the flange shall be extended
over the lower part of'side frames, as defined in figure I.

Table 2 - Bending moment coefficients m, and my

my myp
hg=0.08h hg=0.1h hg=0.125h
10 17 19 22
Other cases 12 20 22 26

Note 1 : Non-homogeneous loading condition means a loading condition in which
the ratio between the highest and the lowest filling ratio, evaluated for
each hold, exceeds 1.2 corrected for different cargo densities.

Note 2: For intermediate values of the bracket length hg, the coefficient my is obtained
by linear interpolation between the table values.

Figure 1 — Lower part of side frames

\® 0,25h

Lower part of 0,25k

side frames &




26842 EQHMEPIAA THX KYBEPNHZEQX Tevyog B'2331/02.06.2021

Figure 2 — Sections a) and b)

dg = lower bracket web depth

" db EL Bectiaub] db = frame web depth
hy de \ hg = lower bracket length

Section a)

' T 7 T th
Figure 4 — Tripping brackets

distance from knuckle not
greater than 200 wm
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Figure 4 — Tripping brackets

Trid] g bhrackets

distance from knuckle not
greater than 200 wom

Figure 5 — Pitting intensity diagrams (from 5% to 25%intensity)
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‘Evapén 1oxvog
H 10x0¢ T¢ mapovuoag anodgaong apxiCel amd tn dnuoocicvor Tng otnv Eenuepida tng KuBepvroswc.
H amégaon autr va dnuootevBei otnv Epnuepida Tng KuBepvnoswc.

Mewpaidg, 26 Maiou 2021

O Ynoupyog
IQANNHZ NAAKIQTAKHZX
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E©GNIKO TYMNOIPA®EIO

To EBviko Tumoypaeio amotelei Snuooia unnpeoia ummayduevn otnv Mpoedpia tng KuPép-
vnong Kat €xet Tnv uBuVN TG00 yla Tn cuvtaén, dlaxeiplon, eKTUTTWON Kal KUKAopopia Twv
OUMwV NG Epnuepidag tng KuPBepvrioewc (DEK), 600 kat yia TV KAAUYN TWV EKTUTTWTIKWV -
€KSOTIKWV avaykwv tou dnpoaciou Kat Tou upuTePOL SnpbdCIou Topéa (v. 3469/2006/A 131
kat 1m.5. 29/2018/A'58).

1. ®YANO THX EOHMEPIAAXZ THX KYBEPNHZEQZX (DEK)

* Ta ®EK o€ nAektpovikn popen Satibevtal Swpedv oto www.et.gr, Tnv enionun oTo-
oelida Tou EBvikoU Tunoypageiou. Oca OEK dev éxouv Yn@lomoinBei kal kataxwploTei oTnv
AVWTEPW 1OTOCENISQ, Pn@loTolovvTal Kal armooTtéAovTal eTiong Swpeav e TNV LTTOBoAN ai-
TNoNG, yla TNV omoia apKei n CUUTARPWON TWV AvayKaiwv oTolXEiwv o€ 101K POPUaA OTOV
lotéToTOo WWW.Et.gr.

* Ta ®EK o€ évtunn popen diatibevtal oe pepovwpéva @UANA gite anmeuBeiag amd to Tun-
pa NMwARoewv Kat ZuvdpouNnTwy, ite TAXUSPOUIKA E TNV AMOOTOAR AITAATOC TapayyeAiag
péow Ttwv KEM, gite pe etiola ouvdpopr péow tou TuRuatog MwARoEwY Kal ZuvSpounTwy.
To k60TOC eV aompodpaupou OEK amo 1 éwg 16 oelidec givat 1,00 €, ald yia KAOe emmAéov
oktacéNdo (| pépog autou) mpooauavetal katd 0,20 €. To kdoTog evog éyxpwpou OEK amd
1 éw¢ 16 oelidec eivat 1,50 €, al\d yia kKABe emmAéov okTaoéAIS0 (1 HépOC auToL) Mpocaud-
vetal katd 0,30 €. To tevxog A.X.E.MN. SiatiBetal Swpedv.

« Tpomol amooTOARG KEIPHEVWY TIPOG Snpoacisuon:

A. Ta keipeva mpog dnuoocicuon oto OEK, amd T uMNPECIEC Kal TOUG QOPEIC Tou
dnuooiou, amootéNovtal nAektpovikd otn SlevBuvon webmaster.et@et.gr e xprion
TIPONYHEVNC PNPLOKIC UTTOYPAPAG KAl XPOVOCTIHAVONG.

B. Kat’ e€aipeon, 6ool moAiteg Sev SlabBétouv mponyuévn WN@LAKE UTTOYPA®H UTOPoUV
€(TE Va amooTENOUV TAXUSPOUIKA, EITE VO KATABETOUV E EKTTPOOWTTO TOUG KEIUEVA TIPOG
Sdnuooiguon ektunwpéva og xapTi oto Tunpa MNapalafric kat Kataywpiong AnpocIEUUATWY.

¢ MANpoYopieg, OXETIKA UE TNV ATOOTOAR/KATABEDN €yypApwy TTpog Snuoacisuon, TNV NeE-
pnota kukhogopia twv O.E.K., pe TNV TWANON TWV TELXWV KAl PE TOUG LIOXUOVTEG TILOKATAAO-
YOUC Yla OAEC TIG UTTNPECIEC Pag, TTEpIAapBavovTtal otov toTtdtorno (www.et.gr). Emiong péow
Tou totéTomou Sidovtal TANPOPOPIEC OXETIKA UE TNV TTOPEia SNUOCIEVONG TWV EYYPAPWY, UE
[Baon Tov Kwdikd Ap1Bud Anpooievpatoc (KAA). Mpokeital yia Tov aptBud mou ekdidel o EOvI-
KO Tumoypa@eio yia 6Aa ta Keipeva mou mAnpouv Ti¢ mpolmoBéoeic Snuocicuonc.

2. EKTYNQTIKEX - EKAOTIKEZ ANATKEZ TOY AHMOZIOY

To EBvikd Tummoypa@eio avtamoKpIvVOUEVO OE AITHATA UTTNPECIWVY KAl OPEWVY TOU SNosciou
avolapPavel va oxeSLAoel Kal va EKTUTTWOEL EVTUTia, @UANASIA, BiBAia, agioeg, umlok, unxavo-
YPAQIKA évTuTia, @akENOUC yia KABE xprion, K.A.

Emiong oxedialel Yn@lakég ekSOOELG, AoyoOTUTIA KA TTAPAYEL OTITIKOOKOUOTIKO UAIKO.

Tayudpopikn AievBuvon: Kamodiotpiou 34, T.k. 10432, Abriva  lototomog: www.et.gr

THAEQQNIKO KENTPO: 210 5279000 - fax: 210 5279054 MANPOPOPIEC OXETIKA HE TNV AElToUpyia
Tou lototomou: helpdesk.et@et.gr

ESYNHPETHZH KOINOY AmooTOA PNPIAKA UTIOYEYPAUMUEVWY
MwARGelg - Zuvdpopég: (Iodyelo, TnA. 210 5279178 - 180) gyypapwv mpo¢ Snuooieuon oto OEK:
MAnpogopisc: (Iodyelo, p. 3 kat TNAE. kévipo 210 5279000) webmaster.et@et.gr

Mapahafn Anp. 'YAng: (Iooyeto, TA. 210 5279167, 210 5279139)

MANPOYOPIEC Yia YEVIKO TTPWTOKOANO
Qpdp1o yia 1o Kovo: Asutépa we Mapaokeur: 8:00 - 13:30 Katl aAMnAoypagia: grammateia@et.gr

MeiTe pag Tn yVwpn oac,

* 020233 10206210024 *
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